Introduction
============

Knowledge of the expected date of delivery (EDD) and gestational age is essential in the management of pregnant women. Both are important for optimal prenatal, intrapartum, and postnatal care. For instance, reliable information about gestational age and EDD is useful in assessment of fetal growth during the antenatal period.[@b1-ijwh-6-195],[@b2-ijwh-6-195] Two independently derived estimates are often used in the determination of the delivery date, ie, calculation based on the last menstrual period (LMP) and a prediction from obstetric ultrasound scan.

In clinical practice, the gestational age and EDD are often determined using the LMP, except when the discrepancy between the LMP-derived gestational age or EDD and that of early pregnancy ultrasound scan exceeds 1 week; in this situation, the ultrasound scan estimates are more reliable and should be used.[@b3-ijwh-6-195],[@b4-ijwh-6-195] A valid date of delivery can only be estimated from the first day of the LMP if the menstrual date is definite and accurate. However, the unreliability of this method has been demonstrated by various authors,[@b2-ijwh-6-195],[@b5-ijwh-6-195] who observed that 10%--45% of women did not have a reliable date for their LMP as a result of an irregular menstrual cycle, use of oral contraceptive pills, or bleeding during pregnancy. Further, the rate of post-term pregnancy has been shown to decrease when early ultrasound scan is used in estimating the gestational age and EDD.[@b5-ijwh-6-195] Therefore, ultrasound scan is considered the gold standard for estimation of gestational age and EDD when carried out in the first half of pregnancy.[@b2-ijwh-6-195],[@b6-ijwh-6-195] This is because the biological variations in biometric measurements of the fetus with respect to fetal size and effects of growth restriction are still minimal at these early gestational ages.[@b2-ijwh-6-195] In view of this proven accuracy, a first trimester or an early second trimester (15--22 weeks) ultrasound scan is an essential part of routine antenatal care in many high-resourced countries so as to establish a reliable gestational age and EDD.[@b2-ijwh-6-195] Nevertheless, the accuracy of ultrasound scan in estimating the EDD during the late second trimester/third trimester is low, and hence EDD derived from a certain LMP is generally preferred in this period.[@b2-ijwh-6-195]

The error margin of EDD estimated by ultrasound scan increases as the pregnancy advances, reaching up to ±3 weeks in the third trimester.[@b7-ijwh-6-195],[@b8-ijwh-6-195] It has been observed that, despite this high error margin, pregnant Nigerian women often make their birth plans based on the ultrasound EDD irrespective of the gestational age at estimation, and regardless of the LMP-derived EDD. The uncontrolled proliferation of ultrasound in Nigeria has further heightened the conflict between these two estimates of delivery date because pregnant women are increasingly having access to ultrasound scanning manned by various cadres of health workers, without information on its known limitations. This scenario is a big challenge in terms of prevention of prolonged pregnancy in our environment where women register late for antenatal care[@b9-ijwh-6-195] and rarely have reliable early ultrasound scan results. A scenario is often created where the attending medical practitioner feels the pregnancy is prolonged based on a certain LMP-derived EDD while the client holds a different view based on her ultrasound scan-derived EDD, and therefore refuses to accept induction of labor despite counseling. The aim of this study was to determine the perception and acceptability of menstrual dating (EDD derived from LMP) for timing of labor induction for postdatism by pregnant women who have a late pregnancy ultrasound scan.

Materials and methods
=====================

Study area
----------

Enugu State is one of the five states in the southeast geopolitical zone of Nigeria, and its capital city is Enugu. It lies within the West African rainforest region (latitude 5°55′ and 7°10′ North and longitude 6°50′ and 7°55′ East), with a land area of approximately 8,727.1 km^2^. It has an average annual temperature of 23.1°C--31°C and a rainfall of 1,520--2,030 mm. The state covers a land area of approximately 8,727.1 km^2^. It has a mixed rural and urban population of about 464,514 inhabitants, with the majority being Igbo and 52% being female.

The University of Nigeria Teaching Hospital, Ituku-Ozalla, Enugu, is owned by the federal government of Nigeria and located on the outskirts of Enugu City. The Enugu State University Teaching Hospital, Parklane, is a state-owned teaching hospital located in the center of the Enugu metropolis. Both centers provide antenatal and postnatal care services to pregnant women in Enugu State. Further details of the study area/centers are described in a recent study published elsewhere.[@b10-ijwh-6-195] The protocols of both these tertiary health centers recommend routine induction of labor at a gestational age of 40 weeks plus 10 days for eligible postdate pregnancies to minimize the risks of prolonged pregnancy, which include placental insufficiency, fetal oligohydramnios, intrauterine fetal death, macrosomia, increased cesarean and instrumental deliveries, and birth injuries, as well as birth asphyxia, neonatal jaundice, and perinatal death. The commonest indication for induction of labor in the two hospitals (and in our environment) is prolonged pregnancy.[@b11-ijwh-6-195] Other common indications include hypertensive disorders in pregnancy, intrauterine growth restriction, and diabetes mellitus in pregnancy.[@b11-ijwh-6-195]

Study design and sample selection
---------------------------------

This was a cross-sectional study of consecutive pregnant women attending for antenatal care at the antenatal clinics of the University of Nigeria Teaching Hospital, Ituku-Ozalla, Enugu, and the Enugu State University Teaching Hospital, Parklane, from January 1, 2013 to March 31, 2013. Every singleton pregnant woman due for a routine delivery planning discussion at a gestational age of 36 weeks and beyond was eligible for the study. Exclusion criteria included uncertainty of date, presence of contraindications to vaginal delivery, irregular menstrual cycle prepregnancy, use of hormonal contraceptives prior to pregnancy, or bleeding during pregnancy.

After individual counseling of eligible participants, pretested structured questionnaires were administered to consecutive consenting women by trained medical interns. Ethical clearance for the study was obtained from the institutional review board of the University of Nigeria Teaching Hospital, Enugu. Data collected included the sociodemographic characteristics of the respondents (age, marital status, tribe, level of education, occupation, parity), opinions and preferences regarding LMP and ultrasound scan dates, and their attitudes toward postdatism and induction of labor in relation to estimated dates. The primary outcome measure was willingness to accept induction of labor at an LMP-derived gestational age of 40 weeks plus 10 days (when late pregnancy ultrasound scan-derived gestational age was less than 40 weeks plus 10 days).

The first trimester was defined as a gestational age of 1--13 weeks, the second trimester as 14--27 weeks, and the third trimester as 28--42 weeks. Further, the early second trimester was defined as a gestational age of 15--22 weeks and the late second trimester as 23--27 weeks.[@b7-ijwh-6-195] For the purpose of this study, pregnancy was deemed to be prolonged if it had exceeded 40 weeks plus 10 days.[@b11-ijwh-6-195]

As described in a previous study,[@b12-ijwh-6-195] the social class of the respondents was defined using a scoring system based on the educational level of the woman and her husband's occupation or that of the caregiver (for unmarried women). Thus, high social class was defined as belonging to class I or II while low social class was defined as belonging to class III, IV, or V.

Respondents who were aware that LMP-estimated EDD was more accurate than ultrasound scan-estimated EDD in the late second trimester/third trimester were deemed to have "good knowledge" of the limits of accuracy of ultrasound scan dating, while those who thought that ultrasound scan-estimated EDD was more accurate than LMP-estimated EDD, irrespective of the woman's gestational age at estimation, were said to have "poor knowledge" of the limits of accuracy of ultrasound dating.

Statistical analysis
--------------------

Using an assumed willingness rate of 50% at a confidence interval (CI) of 95% and an error margin of 5%, the minimum sample size for the study was 385, although 460 questionnaires were administered to consenting women. The statistical analysis was both descriptive and inferential at a 95% CI using Statistical Package for Social Sciences computer software version 16 (SPSS Inc., Chicago, IL, USA). Frequency tables were generated for relevant variables. Proportions were compared using the Pearson's chi-squared test, and relationships were expressed using odds ratios and CIs. A *P*-value of less than 0.05 was considered to be statistically significant.

Results
=======

A total of 460 questionnaires were administered, but only 443 were completed correctly, giving a response rate of 96.3%. The mean age of the respondents was 27.9±2.41 (range 17--45) years. Most of the women (96.8%, 429/443) were married. Four hundred and thirty-one respondents (97.3%) were from the Igbo tribe and the remaining 12 (2.7%) were from the Yoruba tribe. The majority of respondents were multiparous (56.7%, 251/443) and had tertiary education (79.5%, 352/443). Further details of the sociodemographic characteristics of the respondents are shown in [Table 1](#t1-ijwh-6-195){ref-type="table"}.

The mean gestational age at recruitment and antenatal booking for respondents was 38.7±5.8 (range 36--41) weeks and 26.4±5.82 (range 13--41) weeks, respectively. Forty-one women (9.3%) booked in the first trimester, 190 (42.9%) in the second trimester, and 212 (47.8%) in the third trimester. A majority (87.8%, 389/443) of the respondents had had an ultrasound scan in the index pregnancy, ie, 32 (7.2%) in the first/early second trimester, 51 (11.5%) in the late second trimester, and 306 (69.1%) in the third trimester. One hundred and sixty-seven (42.9%) of 389 women had self-referred for their ultrasound scan.

One hundred and ninety-one (43.1%) respondents knew that LMP-estimated EDD was more accurate than ultrasound scan-estimated EDD in the late second trimester/third trimester, while 244 (55.1%) thought that ultrasound scan-estimated EDD was more accurate than LMP-estimated EDD, irrespective of the woman's gestational age at estimation. The remaining eight women (1.8%) had no idea as to which of the estimates was more accurate. When respondents were asked whether they would accept induction of labor if the LMP-estimated EDD was exceeded by 10 days but a late second trimester/third trimester ultrasound-estimated EDD was not exceeded, 48.3% (214/443) of the women responded positively. Specifically, 97.9% (187/191) of those who knew that LMP-estimated EDD was more accurate than late pregnancy ultrasound scan-estimated EDD responded positively, while the remaining 2.1% (4/191) of women responded negatively. On the other hand, 88.9% (217/244) of those who thought that ultrasound scan-estimated EDD was more accurate throughout the pregnancy responded negatively, while the remaining 11.1% (27/244) responded positively. All the women who responded positively (48.3%) stated that they would present to hospital for induction on the date set by their attending physicians. Likewise, all the women who responded negatively (51.7%) stated that they would not present to hospital for induction until the ultrasound-estimated EDD was exceeded. The proportion of respondents who would accept induction of labor when LMP-estimated EDD was exceeded by 10 days, but a late second trimester/third trimester ultrasound scan-estimated EDD had not been exceeded, was significantly higher among women who knew that LMP-estimated EDD was more accurate than ultrasound scan-estimated EDD in the late second trimester/third trimester, than in women who did not have this knowledge (97.9% \[187/191\] versus 11.1% \[27/244\]; odds ratio 375.73, 95% CI 129.12--1,093.37; *P*\<0.001). Women who had tertiary education were significantly more likely to accept induction of labor after the LMP-estimated EDD had been exceeded by 10 days (and the late second trimester/third trimester ultrasound scan-estimated EDD had not been exceeded) than women who had primary/secondary education (56.0% \[197/352\] versus 18.7% \[17/91\]; odds ratio 5.53; 95% CI 3.14--9.76; *P*\<0.001). Similarly, women of high social class were significantly more likely to accept induction of labor after the LMP-estimated EDD had been exceeded by 10 days (and the late second trimester/third trimester ultrasound scan-estimated EDD had not been exceeded) than women of low social class (54.5% \[183/336\] versus 29.0% \[31/107\]; odds ratio 2.93; 95% CI 1.83--4.69; *P*\<0.001). However, the age of the women and their parity had no significant association with acceptance of induction of labor after the LMP-estimated EDD had been exceeded by 10 days and the late second trimester/third trimester ultrasound scan-estimated EDD had not been exceeded (*P*\>0.05, see [Table 2](#t2-ijwh-6-195){ref-type="table"}).

Discussion
==========

This study demonstrates that pregnant women in Enugu, Nigeria, have poor knowledge of the limits of accuracy of late pregnancy ultrasound scan in estimating the delivery date. This poor knowledge invariably translated into the observed perception of respondents toward induction of labor for postdatism, as more than half of the women (51.7%) would not accept induction of labor until the ultrasound scan-estimated date of delivery had been exceeded, irrespective of the gestational age at which the ultrasound scan estimation was done. This attitude poses a great challenge to perinatal care in our environment because an ultrasound scan is usually carried out in the third trimester when the margin of error is up to 3 weeks.[@b7-ijwh-6-195],[@b13-ijwh-6-195] Further, in keeping with the findings reported by Nwagha et al in 2008,[@b9-ijwh-6-195] this study demonstrates that pregnant Nigerian women in the study area book late for antenatal care. Late booking for antenatal care might have strongly contributed to the poor uptake (7.3%) of early ultrasound scanning observed in this report. The clinical implication of the respondents' poor uptake of early ultrasound scanning and their poor attitude to induction of labor for postdatism is that they are at risk of post-term pregnancy complications, including placental insufficiency, fetal oligohydramnios, intrauterine fetal death, macrosomia, increased risk of cesarean and instrumental deliveries, and birth injuries, as well as birth asphyxia, neonatal jaundice, and perinatal death.[@b14-ijwh-6-195]

The recent proliferation of ultrasound scan services in our environment came with a wave of optimism that ultrasound scanning could accurately determine all aspects of fetal well-being, hence only the well-educated or informed could question or resist its results. This misconception is further worsened by uncontrolled purchasing and use of ultrasound scanning machines by poorly trained personnel who advertise themselves as sonologists or sonographers. Consequently, an unreliable gestational age/EDD may be provided to the pregnant woman, who often undergoes such an investigation on her own without a request from her attending physician. What is even more worrisome is the increasing number of self-referrals for ultrasound by our pregnant women merely to know the EDD which they usually hold on to. Legislation to regulate the acquisition and use of ultrasound by health professionals in the country may help to keep this problem in check. Only qualified/certified health personnel with the requisite knowledge of obstetric ultrasound should be allowed to offer ultrasound scan services. Such legislation should also discourage self-referral by pregnant women for ultrasound. This will further help to prevent our women from visiting poorly trained sonologists and guard against the possible effects of unreliable ultrasound scan results on maternal and neonatal health.

Tertiary education was identified in this report as a strong determinant of acceptance of induction of labor for postdatism using the last menstrual date. This may be explained by the expected impact of education on uptake of maternal and neonatal health services, as observed by previous authors.[@b10-ijwh-6-195] It is expected that the well-educated are more likely to appreciate the limits of any technologic advancements, ultrasound inclusive, unlike the poorly educated who may see ultrasound as an inviolable machine and thus view its results sacrosanct. Also, the lesser educated are more likely to rely more on the impression created outside about a procedure like ultrasound, whether right or wrong. As pointed out by Olusanya et al,[@b12-ijwh-6-195] the higher the educational status of the woman, the higher the social class, and this no doubt may explain the higher acceptance rate among women of higher social class than among women of lower social class. Given that women with a better knowledge of the limits of accuracy of late ultrasound scan dating are more likely to accept induction for postdatism when a certain LMP-estimated EDD is exceeded by 10 days, but a late second trimester/third trimester ultrasound scan-estimated EDD has not been exceeded, educating our women via antenatal health talks and other public health enlightenment campaigns in this direction will ultimately improve their perception of the accuracy of ultrasound scan dating in late pregnancy. This will help to reduce the incidence of prolonged pregnancy and its complications in our environment.

The limitation of this study is that the willingness to accept labor induction was assumed to mean acceptance of induction of labor. It is likely that some of the respondents might have responded differently if their pregnancies were actually prolonged. However, the effect of this limitation on the study estimates is likely to be minimal. Further studies using a population of women with prolonged pregnancy (\>40 weeks plus 10 days) are recommended. Selection of respondents for this study was consecutive considering the short study period, and selection bias cannot be ruled out; a longer study period and use of probability sampling would have been more appropriate. The strength of the study is that it is a novel effort toward stimulating the interest of physicians involved in maternal care regarding the increasing wave of self-referral for ultrasound scan in pregnancy in our environment, and the strong value mothers attach to ultrasound scan dating.

In conclusion, this study shows that in cases where late pregnancy ultrasound scan-derived EDD is further on than the menstrual dating, most women seen in the antenatal clinics at the teaching hospitals in Enugu would not be willing to accept labor induction for postdatism based on their menstrual dating. This worrisome attachment to ultrasound scan dating is a challenge to the prevention of prolonged pregnancy and its complications in our environment. Predictors of this attitude in our study were low educational status, low social class, and poor knowledge of the limitations of late pregnancy ultrasound scan dating. Antenatal health education should discourage self-referral for ultrasound scanning and emphasize the limitations of late ultrasound scan dating as well as the perinatal effects of prolonged pregnancy. Educational campaigns are also encouraged regarding the need for early antenatal booking and accurate determination of EDD and gestational age during pregnancy. Further, there is a need for urgent legislation regarding the acquisition/use of ultrasound in our environment in order to check the recent uncontrolled proliferation of ultrasound services and its adverse effects on maternal and neonatal health.
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###### 

Sociodemographic characteristics of respondents

  Sociodemographic variable   Variable subgroup   Frequency   Percentage
  --------------------------- ------------------- ----------- ------------
  Age group (years)           ≤20                 15          3.4
  21--30                      283                 63.9        
  31--40                      137                 30.9        
  41--50                      8                   1.8         
  Parity                      Nulliparous         192         43.3
  Multiparous                 251                 56.7        
  Marital status              Single              14          3.2
  Married                     429                 96.8        
  Educational status          Primary             12          2.7
  Secondary                   79                  17.8        
  Tertiary                    352                 79.5        
  Social class                I                   43          9.7
  II                          291                 65.7        
  III                         20                  4.5         
  IV                          73                  16.5        
  V                           16                  3.6         

###### 

Characteristics of respondents versus acceptance of labor induction for postdatism using menstrual dating

                       Acceptance of induction of labor   OR (95% CI)   *P*-value           
  -------------------- ---------------------------------- ------------- ------------------- ---------
  Age                                                                                       
   ≤35 years           177 (46.1)                         207 (53.9)                        
   \>35 years          29 (49.2)                          30 (50.8)     0.88 (0.51--1.53)   0.66
  Parity                                                                                    
   Nulliparous         88 (45.8)                          104 (54.2)                        
   Multiparous         126 (50.2)                         125 (49.8)    0.84 (0.58--1.22)   0.28
  Educational status                                                                        
   Primary/Secondary   17 (18.7)                          74 (81.3)                         
   Tertiary            197 (56.0)                         155 (54.0)    5.53 (3.14--9.76)   \<0.001
  Social class                                                                              
   High                183 (54.5)                         153 (45.5)                        
   Low                 31 (29.0)                          76 (71.0)     2.93 (1.83--4.69)   \<0.001

**Abbreviations:** OR, odds ratio; CI, confidence interval.
